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A design support CAE system for box structures was developed. This system assists in modeling
Jjoined structures; in evaluating a strength of bolted structures, production cost, weight balance,
and box weight; and in optimizing the box structure by a sensitivity of the bolt strength, a
neural network(NN), and a genetic algorithm(GA). The sensitivity of the bolt strength makes
possible to produce a optimum bolt layout by an addition of stiffener bolts and a deletion of
load concentration bolts. The NN learns relationship between displacement and shape in a FEM
analysis database, and predicts the displacements and shape of the box structure. The GA searches
a optimum stiffener layout by exchanging the parts in a box structure for differently shaped
parts in a part database, and moving parts of the structure to other positions. This system is

applied to three optimum problems and evaluate the performance of these optimum methods.
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